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(54) CHARGE AMOUNT DISPLAY APPARATUS OF ELECTRIC VEHICLE
(57) A charge amount display apparatus of an elec-

tric vehicle, which enables a driver to be easily aware
that a charge amount has been set at a value less than
a full charge, is provided. The charge amount display
apparatus comprises a control unit 11 for setting a charge
limit value which serves as the upper limit of the charge
amount of a battery 2; and a display unit 13 for displaying
a maximum charge amount, to which the battery 2 can
be charged, and the charge limit value. The maximum
charge amount is displayed by a segment group 30 com-
posed of a plurality of segments 31 arranged side by side
in one direction for representing the charge amount of
the battery 2. The segments 31a for a value equal to or
lower than the charge limit value, and the segments 31b
for a value higher than the charge limit value are dis-
played in different colors. The segments for a charge
amount equal to or lower than the charge limit value are
displayed in a first region 21a of a first display region 21
ofthedisplay unit 13. Amark 32 indicating that the charge
limit value has been set is displayed between the first
region 21a and a second region 21b.
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Description
Technical Field

[0001] This invention relates to a charge amount display apparatus of an electric vehicle, the apparatus making it easy
for a driver to recognize the set charge amount of a battery in an electric vehicle in which the charge amount of the
battery can be set arbitrarily as a countermeasure against regenerative braking insufficiency during a full charge.

Background Art

[0002] In recent years, electric vehicles equipped with a motor to be driven by a rechargeable battery have come into
widespread use. Among such electric vehicles is one which recharges the battery using electric power generated by a
regenerative brake for efficient use of energy accumulated in the battery.

[0003] During travel on a downward slope immediately after full charging of the battery, for example, charging by
regenerative braking results in a full charge without delay, so that the regenerative brake is acting up. A proposal has
been made for an electric vehicle in which the charge amount can be arbitrarily set to allow the battery to be charged
only to a limit value less than a full charge so that the regenerative brake works more effectively (see, for example,
[0004] Patent Document 1).

[0005] If a person other than a driver sets the limit value, however, the driver may fail to be aware that the limit value
has been set. Moreover, if the driver sets the limit value a while ago, for example, there is a possibility that the driver
forgets setting the limit value. That is, with the conventional electric vehicles, measures by which the limit value of the
charge amount can be easily grasped have not been taken.

Prior Art Documents

Patent Documents

[0006] Patent Document 1: JP-A-2008-54442
Summary of the Invention

Problems to be solved by the invention

[0007] The present invention has been accomplished in the light of the above circumstances. It is an object of the
invention to provide a charge amount display apparatus of an electric vehicle, which enables a driver to be easily aware
that a charge amount has been set at a value less than a full charge.

Means for solving the problems

[0008] A first aspect of the present invention, for solving the above-mentioned problems, is a charge amount display
apparatus of an electric vehicle, comprising: an input means capable of inputting a charge limit value as an upper limit
of a charge amount of a battery which can be charged and can supply electric power to a motor serving as a power
source for the electric vehicle; and a display means for displaying a maximum charge amount, to which the battery can
be charged, by a segment group composed of a plurality of segments arranged side by side, the segments each repre-
senting the charge amount of the battery, wherein the input means is configured to be capable of inputting the charge
limit value based at least in part on the number of the segments.

[0009] According to the first aspect, the maximum charge amount of the battery can be display on the display means
by the segment group, and the setting of the charge limit value can be made by adjusting the number of the segments.
Thus, the driver can easily recognize the maximum charge amount by the segment group, and can make a charge to
the battery a value equal to or lower than the charge limit value simply by setting the number of the segments displayed
on the display means while confirming this number.

[0010] A second aspectofthe presentinvention is the charge amount display apparatus of an electric vehicle according
to the first aspect, wherein the display means displays the charge limit value by displaying the segment group so that
the number of the segments inputted by the input means can be recognized.

[0011] According to the second aspect, the charge limit value set by the driver is displayed as the number of the
segments. Thus, the degree of the set charge limit value can be easily grasped.

[0012] A third aspect of the present invention is the charge amount display apparatus of an electric vehicle according
to the second aspect, wherein the display means displays the segments for a value equal to or lower than the charge
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limit value, and the segments for a value higher than the charge limit value, in different display modes.

[0013] According to the third aspect, the degree of the set charge limit value can be more easily grasped.

[0014] A fourth aspect of the present invention is the charge amount display apparatus of an electric vehicle according
to the third aspect, wherein the display means displays the segments for the value equal to or lower than the charge
limit value, and the segments for the value higher than the charge limit value, in different colors or patterns.

[0015] According to the fourth aspect, the segments for a value equal to or lower than the charge limit value, and the
segments for a value higher than the charge limit value are different in color or pattern. Thus, it can be easily recognized
that the charge limit value has been set. Furthermore, the degree of the set charge limit value can be easily recognized
in comparison with the maximum charge amount.

[0016] A fifth aspect of the present invention is the charge amount display apparatus of an electric vehicle according
to the second aspect, wherein the display means constructs the segment group from afirst region displaying the segments
for a value equal to or lower than the charge limit value, and a second region capable of displaying the segments for a
value higher than the charge limit value, and displays between the first region and the second region a mark indicating
that the charge limit value has been set.

[0017] According to the fifth aspect, the segments for a value equal to or lower than the charge limit value are displayed
in the first region of the two regions, i.e. the first region and the second region, divided by the mark. Thus, it can be easily
recognized that the charge limit value has been set. Furthermore, what degree of the charge limit value has been set
can be easily recognized in comparison with the maximum charge amount.

[0018] A sixth aspect of the present invention is the charge amount display apparatus of an electric vehicle according
to any one of the first to fifth aspects, wherein the charge amounts of the battery represented by the segments have
been set to be different among the segments.

[0019] According to the sixth aspect, the charge limit value can be displayed on the display unit so as to agree with
the recognition at the time of setting, without misrecognition by the driver.

[0020] A seventhaspectofthe presentinvention is the charge amountdisplay apparatus of an electric vehicle according
to any one of the first to sixth aspects, wherein the input means is configured such that the charge limit value is inputted
upon selection or inputting, by a user, of a value corresponding to the number of the segments.

[0021] Accordingto the seventh aspect, the input means is configured such that the user selects a value corresponding
to the number of the segments, whereby the charge limit value is inputted. Thus, simply by selecting one of the plurality
of charge limit values, the charge limit value desired by the user can be set. Moreover, the input means is configured to
input the charge limit value when the user inputs the value corresponding to the number of the segments. Hence, the
charge limit value desired by the user can be set directly and promptly.

[0022] Aneighth aspectof the presentinvention is the charge amount display apparatus of an electric vehicle according
to any one of the first to sixth aspects, wherein the input means includes a setting screen for setting the charge limit
value, the segment group is displayed on the setting screen, and the user determines the number of the segments to
be displayed on the setting screenin correspondence with the charge limit value, whereby the charge limit value is inputted.
[0023] According to the eighth aspect, the user can determine the number of the segments corresponding to the
desired charge limit value while confirming the number of the segments displayed on the setting screen.

Effects of the Invention

[0024] According to the present invention, there is provided a charge amount display apparatus of an electric vehicle
which enables the driver to be easily aware that the charge amount has been set at a value less than a full charge.

Brief Description of the Drawings
[0025]
[Fig. 1] is a schematic view showing the configuration of a charge amount display apparatus of an electric vehicle.
[Fig. 2] is a view showing an example of a display unit.
[Figs. 3A to 3C] are views showing an example of the display unit in setting a charge limit value.
[Figs. 4A, 4B] are views showing the maximum charge amount and charge limit value of a battery.
[Fig. 5] is a view showing another example of the display unit in setting the charge limit value.

Mode for Carrying Out the Invention

[0026] Embodiments of the present invention will now be described. It is to be noted that the descriptions of the
embodiments are illustrative, and the present invention is in no way limited to the following descriptions.
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Embodiment 1

[0027] Fig. 1is a schematic view showing the configuration of a charge amount display apparatus of an electric vehicle
according to the present embodiment. An electric vehicle 1 is equipped with a battery 2, which is a secondary or
rechargeable battery, and a motor 3 actuated by the supply of electric power from the battery 2. The battery 2 can be
charged by an external power supply (not shown). The motor 3 is coupled to driving wheels (in the present embodiment,
front wheels) 5 via a drive mechanism 4. The motor 3 drives the driving wheels 5 via the drive mechanism 4 and, during
a so-called regenerative operation, generates electricity upon rotations of the driving wheels 5, and supplies the resulting
electric power to the battery 2. A control unit 11 to be described later controls, as appropriate, power supply from the
battery to the motor 3.

[0028] A charge amount display apparatus 10 loaded on the electric vehicle 1 is equipped with the control unit 11, a
BMU 12 as an example of a charge control means for the battery 2, a display unit 13 as an example of a display means,
and an input unit 14 as an example of an input means.

[0029] The control unit 11 is constructed as an LSI device or a built-in electronic device having, for example, a micro-
processor, ROM, RAM, etc. integrated thereinto, and is connected to a communication line of an on-vehicle network
provided in the vehicle. On the on-vehicle network, various publicly known electronic control devices, such as a brake
control device, a transmission control device, a vehicle stability control device, an air conditioning control device, and
an electrical equipment control device, are connected to be capable of mutual communication.

[0030] To the control unit 11, the input unit 14 is connected for inputting information thereto. As the input unit 14, a
touch panel or a switch provided in the electric vehicle 1, for example, can be used. The input means is not limited to
one directly provided in the electric vehicle 1. An information communication terminal in general use, such as a smart-
phone, which is connected to the control unit 11 via a communication means, may be used as the input means. If such
an information communication terminal is used as the input means, the control unit 11 is to be configured to have a
communication means capable of communication with the information communication terminal and receive information
transmitted from the information communication terminal.

[0031] The control unit 11 has the function of setting a charge limit value which is the upper limit of the charge amount
of the battery 2. Concretely, the control unit 11 allows the display unit 13 to display a screen for setting the charge limit
value of the battery 2, acquires the charge limit value inputted by the operation of the input unit 14 by a driver, and
controls the BMU 12 so that the battery 2 is charged, with the charge limit value as the upper limit.

[0032] The screen setting for the charge limit value, the acquisition of the charge limit value, and the control of the
BMU 12, by the control unit 11, may be executed by an electronic circuit (hardware) or by software.

[0033] The BMU 12 controls the battery 2. This control includes, for example, the adjustment of electrical energy to
be supplied from the battery 2 to the motor 3, or the adjustment of a charge from an external power supply to the battery
2. Moreover, various pieces of information on the battery 2 are transmitted to the BMU 12. An example of such information
is the charge amount of the battery 2. The various pieces of information on the battery 2 obtained by the BMU 12 are
transmitted to the control unit 11.

[0034] The BMU 12 is configured to control charging of the battery 2 so that the charge amount of the battery 2 does
not exceed the charge limit value, when the charge limit value is inputted by the input unit 14 (in the present embodiment,
if the charge limit value is set by the control unit 11).

[0035] Thanks to such charging control over the battery 2 by the BMU 12, it becomes possible to make the battery 2
only charged up to the charge limit value lower than a full charge. By so doing, even in the case of a downhill travel
immediately after charging by an external power supply, the event that the regenerative brake does not work properly
can be avoided.

[0036] The display unit 13 is a device, such as a display, for indicating different types of information based on the
control by the control unit 11. The display unit 13 is not limited, as long as it can display the setting screen for the charge
limit value to be described later, as well as the charge amount, the maximum charge amount and the charge limit value
of the battery 2. The display unit 13 may have an inputting function, like a touch panel. In this case, a single touch panel
corresponds to the display unit 13 and the input unit 14. Also, an information communication terminal connected via a
communication means may be employed as a display means. That is, information such as the charge limit value may
be transmitted to the information communication terminal by the communication means, and displayed on a touch panel
or the like of the information communication terminal.

[0037] Fig. 2 is a view showing an example of the display unit. The display unit 13 is provided, for example, in a part
of an instrument panel 15, and located at a position where it is visually recognized by the driver with ease. The display
unit 13 has a first display region 21 and a second display region 22, each of which can display different information.
[0038] Thefirstdisplay region 21 is aregion where the states of the battery 2, such as the charge amount, the maximum
charge amount, and the charge limit value of the battery 2, ca be displayed.

[0039] The second display region 22 is a region where various types of information, such as the vehicle speed of the
electric vehicle 1, and the setting screen for the charge limit value to be described later, can be switched among them,
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and displayed, based on the operation of the input means by the driver. The drawing illustrates the vehicle speed of the
electric vehicle 1. Needless to say, the second display region 22 is not limited to such an embodiment in which various
types of information are switched and displayed.

[0040] In the present embodiment, the control unit 11 allows the first display region 21 of the display unit 13 to display
a segment 31 representing the charge amount of the battery 2 obtained from the BMU 12. The display unit 13 displays
a maximum charge amount, up to which the battery 2 can be charged, by a segment group 30 composed of a plurality
of the segments 31 arranged side by side, each segment 31 representing the charge amount of the battery 2. Although
the arrangement of the segments 31 is not limited, the segment group 30 in the present embodiment consists of the
plurality of segments 31 arranged side by side linearly in one direction.

[0041] The drawing illustrates the segment group 30 composed of 16 of the segments 31. Here, the charge amount
represented by each segment 31 is a quotient obtained by equally dividing the maximum charge amount of the battery
2. In other words, each segment 31 represents 1/16 of the maximum charge amount. The segment group 30 consisting
of 16 of the segments 31 represents the maximum charge amount.

[0042] The control unit 11 determines the number of the segments 31 to be displayed, in accordance with the charge
amount of the battery 2 obtained from the BMU 12, and allows the display unit 13 to display this number of the segments
31. Theleftmost segment 31 represents a charge amount of 0 to 1/16 of the maximum charge amount, while the rightmost
segment 31 represents a charge amount of 15/16 of the maximum charge amount to the maximum charge amount. A
pattern of the four segments arranged consecutively on the left-hand side in the drawing, for example, means that the
charge amount of the battery 2 is of the order of 1/4 of the maximum charge amount. A pattern of all the sixteen segments
31 displayed means that the charge amount of the battery reaches the maximum charge amount.

[0043] If the charge limit value is not set, the control unit 11 determines the number of the segments 31 in accordance
with the charge amount of the battery 2, and allows the display unit 13 (first display region 21) to display this number of
the segments 31, as mentioned above. This makes it possible for the driver to visually recognize the charge amount easily.
[0044] If the battery 2 is set to be charged only up to a charge limit value less than a full charge in order to prevent
the regenerative brake from working poorly during the full charge, on the other hand, the control unit 11 allows the display
unit 13 to display the maximum charge amount and the charge limit value. The setting of the charge limit value and
displays of the maximum charge amount and the charge limit value will be described in detail below.

[0045] Figs. 3A to 3C are views showing an example of the display unit in setting the charge limit value. As shown in
Fig. 3A, when a predetermined operation has been performed in the input unit 14, the control unit 11 displays a setting
mode in the second display region 22 of the display unit 13. Assume, for example, that the input unit 14 is a switch
(hereinafter, an explanation will be offered, with the switch being taken as an example of the input unit 14). When
detecting that the switch has been pressed long for a certain time as a predetermined operation, the control unit 11
displays "a setting mode" in the display unit 13.

[0046] Then, as shown in Fig. 3B, when the predetermined operation has been performed in the input unit 14, the
control unit 11 displays a list of items which can be set (menu) in the second display region 22 of the display unit 13.
For example, when detecting that the switch has been pressed once as a predetermined operation, the control unit 11
displays the menu in the display unit 13. Here, the menu is a list of selectable items for setting arranged vertically in one
direction. By operating the switch, a cursor is moved vertically, whereby the item indicated by the cursor can be selected.
[0047] The drawings illustrate "Return" for returning to the last state (the state in Fig. 3A), "Set charge amount" for
transition to a screen for setting the charge limit value, and "Set language" for setting a display language for the setting
mode. Any of these items can be selected by operating the switch.

[0048] As shown in Fig. 3C, when "Set charge amount" is selected in Fig. 3B, the control unit 11 displays a setting
screen for setting the charge amount. On the setting screen for charge amount setting, the charge limit value of the
batter 2 is selected based at least in part on the number of the segments 31, whereby the charge limit value can be set.
[0049] In the present embodiment, the selectable charge limit values are arranged vertically in a display format "X/N",
and selection can be made using a cursor moved vertically by operating the switch of the input means. N refers to the
total number of the segments 31 and, in the present embodiment, means 16. X denotes the number of the segments
31 to be set as the charge limit value. When "14/16" is selected, for example, the control unit 11 takes 14/16 of the
maximum charge amount as the charge limit value, and sets this charge limit value in the BMU 12. When the driver sets
the charge limit value in this manner, the BMU 12 charges the battery 2 to that charge limit value.

[0050] When the charge limit value is set based at least in part on the number of the segments 31 inputted by the
input unit 14 in the above manner, the control unit 11 allows the display unit 13 to display the maximum charge amount
and the charge limit value. The display unit 13 displays the segment group 30 so that the number of the segments 31
inputted as the charge limit value by the input 14 can be recognized. Display examples of the segment group 30 will be
described later.

[0051] As explained using Figs. 3A to 3C, the input unit 14 receives an input of the charge limit value upon selection,
by the user, of the value corresponding to the number of the segments 31. Simply by selecting one of the plurality of
charge limit values, the charge limit value desired by the user can be set.
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[0052] Furthermore, the input unit 14 may be configured to have the charge limit value entered therein upon inputting,
by the user, of a value corresponding to the number of the segments 31, although this is not illustrated. That is, in
connection with the aforementioned example, the input unit 14 may be configured such that the user can directly enter
the value "14" therein, without selecting "14/16". In this configuration, the charge limit value desired by the user can be
set directly and promptly. The embodiment of direct entry of the value is not limited, but in the input unit equipped with
a mechanical button, the operation of the button may result in the entry of the value. Alternatively, the input unit may be
configured such that when a number displayed on the display unit is touched, a value corresponding to this number
serves as an input value.

[0053] Figs. 4A and 4B are views showing the maximum charge amount and charge limit value of the battery displayed
on the display unit 13. As shown in Fig. 4A, of the plurality of segments 31, the white one is designated as a segment
31a, while the black one is designated as a segment 31b.

[0054] In the state in which the battery 2 has been charged to the charge limit value by the BMU 12, the control unit
11 allows the display unit 13 to display the number of the segments 31a corresponding to a charge amount less than
the charge limit value. The control unit 11 also allows the display unit 13 to display the number of the segments 31b
corresponding to a charge amount greater than the charge limit value.

[0055] Ifthe chargelimitvalueis 14/16 of the maximum charge amount, for example, 14 of the segments 31a correspond
to a charge amount equal to or less than the charge limit value. Two of the segments 31b correspond to a charge amount
greater than the charge limit value.

[0056] Further, the control unit 11 allows the display unit 13 to display the first to fourteenth segments 31a from the
left and the fifteenth to sixteenth segments 31b from the left in different colors. For the segment 31a and the segment
31b, concrete colors are not limited, and it suffices that they are displayed in different colors.

[0057] As noted above, the display unit 13 displays 1 to 16 of the segments 31 (segment group 30), whereby the
maximum charge amount is presented to the driver. Furthermore, the display unit 13 displays the segments 31a and
the segments 31b in different colors, whereby it can be easily recognized visually that charging has been performed,
with a charge amount corresponding to 14 of the segments 31 among 16 of the segments 31 corresponding to the
maximum charge amount being set as the upper limit. As noted here, the display unit 13 displays the number of the
segments 31 inputted by the input unit 14 as the charge limit value so as to be recognizable. Thus, the driver can easily
recognize visually that the charge limit value has been set.

[0058] Whenthe charge amount of the battery 2 has been consumed by driving or the like, the display unit 13 decreases
the number of the segments 31a in accordance with the remaining charge amount, and displays the decreased number
of the segments 31a. At this time, the display unit 13 may have the segments 31b remain displayed. By so doing, even
during driving, it can be recognized that the charge limit value has been set.

[0059] Fig. 4B shows an example of the display unit illustrating an embodiment different from that in Fig. 4A. The
display unit 13 may display the segments 31, which correspond to a charge amount equal to or less than the charge
limit value, in a first region 21a of the first region 21a and a second region 21b constituting the first display region 21,
and may display a mark 32 between the first region 21a and the second region 21b. The second region 21b is provided
as a region which can display the segments 31 corresponding to a charge amount greater than the charge limit value.
[0060] Concretely, the display unit 13 displays the first display region 21 as a frame line. The first display region 21 is
of a size enough to accommodate all the segments 31, if the charge limit value is not set. Such a first display region 21
is divided into the first region 21a and the second region 21b by the mark 32.

[0061] The mark 32 means that the charge limit value has been set. The mark 32 in the present embodiment is in a
linear form extending vertically. The mark 32 is not limited in its concrete shape, as long as it is of a shape which enables
the first display region 21 to be divided into the first region 21a and the second region 21b.

[0062] The first region 21a is of such a size as to accommodate 14 of the segments 31 corresponding to a charge
amount equal to or less than the charge limit value. The second region 21b, on the other hand, is of such a size as to
accommodate 2 of the segments 31 corresponding to a charge amount greater than the charge limit value. The segments
31 are displayed in the first region 21a, whereas the segments 31 are not displayed in the second region 21b.

[0063] The whole of the first display region 21 makes the driver aware of the maximum charge amount. Since none
of the segments 31 are displayed in the second region 21b of the first display region 21, the driver is led into recognizing
that a charge amount corresponding to 14 of the segments 31 in the first region 21a is equal to or lower than the maximum
charge amount. In this manner, the display unit 13 displays the number (14) of the segments 31, which have been
inputted by the input unit 14 as the charge limit value, in the entire first region 21a demarcated by the mark 32. By this
means, the driver is led to recognize that the charge amount of the battery 2 reaches the charge limit value. The blank
second region 21b can make the driver recognize a capacity which can be charged from the charge limit value up to the
maximum charge amount.

[0064] Alternatively, the second region 21b may be allowed to display the segments 31. Evenin this case, the fourteen
segments 31 at the left of the mark 32 can make the driver recognize that the charge amount of the battery 2 reaches
the charge limit value. The two segments (not shown) at the right of the mark 32 can make the driver recognize a capacity
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chargeable from the charge limit value up to the maximum charge amount.

[0065] Such displays in the display unit 13 also enable the driver to visually recognize, with ease, that the charge limit
value has been set.

[0066] Asdescribed above, the charge amountdisplay apparatus 10 in the present embodiment displays the maximum
charge amount of the battery 2 on the display unit 13 by the segment group 30. Because of this feature, the driver can
easily recognize the maximum charge amount by the segment group 30. Furthermore, the charge amount display
apparatus 10 can set the charge limit value by adjusting the number of the segments 31. Thus, the driver can render
the charge to the battery 2 a value equal to or lower than the charge limit value, simply by setting the number of the
segments 31 while confirming the number of the segments 31 displayed on the display unit 13.

[0067] Besides, the charge amountdisplay apparatus 10 displays the segment group 30 so that a person can recognize
the number of the segments 31 inputted by the input unit 14 (see Figs. 4A and 4B). Since this feature makes it possible
to recognize the charge limit value, set by the driver, from the display of the segment group 30, how much charge limit
value has been set can be easily grasped.

[0068] As shown in Fig. 4A, as a mode of displaying the segment group so that the number of the segments 31 can
be recognized, the charge amount display apparatus 10 makes displays on the display unit 13, with the segments 31a
for a value equal to or lower than the charge limit value and the segments 31b for a value greater than the charge limit
value being displayed in different colors. This makes it possible to recognize that the charge limit value has been set,
and to easily recognize how much charge limit value has been set, in comparison with the maximum charge amount.
[0069] The segment 31a and the segment 31b need not be displayed only in different colors, but may be displayed
in different patterns. The pattern for the segment 31 refers to the type of the frame line constituting the segments, and
a design applied to the region within the frame line. The type of the frame line is, for example, a publicly known linetype,
such as a solid line, a broken line, a thick line, or a dashed dotted line. Examples of the design are solid fills, hatching,
dots, and arrangement of arbitrary graphics.

[0070] Asshown in Fig. 4B, moreover, as a mode of displaying the segment group so that the number of the segments
31 can be recognized, the charge amount display apparatus 10 displays the segments 31 for a value equal to or lower
than the charge limit value, in the first region 21a of the first region 21a and the second region 21b divided by the mark
32. This makes it possible to recognize that the charge limit value has been set, and to easily recognize how much
charge limit value has been set, in comparison with the maximum charge amount.

Embodiment 2

[0071] The charge amount display apparatus 10 according to Embodiment 1, as shown in Figs. 3A to 3C, sets the
charge limit value by selecting the number of the segments, but such an embodiment is not limitative.

[0072] Fig. 5is a view showing an example of the display unit in setting the charge limit value. The same constituents
as those in Embodiment 1 are assigned the same numerals as in Embodiment 1, and duplicate explanations are omitted.
[0073] A setting screen for a charge amount is displayed in the second display region 22. A frame line 33 of such a
size as to be capable of accommodating all the segments 31 is displayed in the center of the second display region 22.
[0074] Three options, described as "Decrease"”, "Increase", and "Decide", are displayed below the frame line 33. Any
of these options can be chosen by operating the input means.

[0075] When the option "Increase" is chosen by the input means, the control unit 11 increases the number of the
segments 31, which are to be displayed in the frame line 33, by one. Similarly, when the option "Decrease" is chosen
by the input means, the control unit 11 decreases the number of the segments 31, which are to be displayed in the frame
line 33, by one. When the option "Decide" is chosen by the input means, the control unit 11 sets a charge amount,
corresponding to the number of the segments displayed in the frame line 33, as the charge limit value in the BMU 12.
[0076] According to the charge amount display apparatus in such embodiments, the driver fills a part of the entire
frame line 33, which represents the maximum charge amount, with the segments 31, thereby making it possible to set
the charge limit value visually. By filling about 80% of the frame line 33 with the segments 31, for example, the charge
limit value can also be rendered about 80% of the maximum charge amount, so that an intuitive setting can be made.
[0077] The setting of such a visual charge limit value, in particular, is useful if each segment 31 is not a quotient
obtained by equally dividing the maximum charge amount. For example, assume that charge amounts represented by
16 of the segments 31 are different from one another, as shown in Table 1.

Table 1
No. | Charge amount Cumulative charge amount No. | Charge amount Cumulative charge amount
(%) (%) (%) (%)
1 5 5 9 5 45
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(continued)
No. | Charge amount Cumulative charge amount No. | Charge amount Cumulative charge amount
(%) (%) (%) (%)
2 5 10 10 5 50
3 5 15 11 5 55
4 5 20 12 5 60
5 5 25 13 10 70
6 5 30 14 10 80
7 5 35 15 10 90
8 5 40 16 10 100

[0078] The numbers refer to numerical values assigned to the respective segments 31 sequentially from left to right.
The charge amounts are the charge amounts represented by the respective segments, and the cumulative charge
amounts refer to the totals of the charge amounts represented by the first to nth segments 31. The segments 31 numbered
1 to 12 each represent a charge amount of 5% of the maximum charge amount, while the segments 31 numbered 13
to 16 each represent a charge amount of 10% of the maximum charge amount.

[0079] Let it be assumed that the driver wishes to set the charge limit value at a value of the order of 60% of the
maximum charge amount. If the charge limit value is directly inputted, the charge limit value "60%" is obtained via the
input means. In correspondence with this charge limit value, the segments 31 numbered 1 to 12 are taken from Table
1 and displayed on the display unit 13. That is, of the total 16 segments 31, 12 of the segments 31 accounting for 3/4
are displayed.

[0080] Consequently, although the driver has set the charge limit value at a value of the order of 60% of the maximum
charge amount, the driver incorrectly recognizes that up to 75% or so has been charged on the display unit 13.

[0081] In the present embodiment, on the other hand, if the driver tries to set the charge limit value at a value of the
order of 60% of the maximum charge amount, it follows that of the total 16 segments 31, 10 of the segments occupying
about 60% are set.

[0082] In this case, it is seen from Table 1 that the cumulative charge amount is about 50%, which is different from
the actually intended 60%. Apparently on the display unit 13, however, 10 of the segments 31, which correspond to a
value of the order of about 60% of the total 16 segments set by the driver, are displayed as the charge limit value. That
is, the set charge limit value of 60% can be confirmed, as it is, on the display unit 13. By so enabling the charge limit
value to be set in units of segments, the charge limit value can be displayed on the display unit 13 so as to agree with
the recognition at the time of setting, without misrecognition on the part of the driver.

[0083] Also in the case of selecting one item from the plurality of "X/N" items, as in Embodiment 1, the charge limit
value can be displayed on the display unit 13 so as to agree with the recognition at the time of setting, without misrec-
ognition on the part of the driver.

[0084] As mentioned above, the input unit 14 (touch panel or the like) includes the setting screen for the charge limit
value, and the segments 31 (segment group) are displayed on the setting screen. The input unit 14 is configured to input
the charge limit value by the user deciding on the number of the segments to be displayed on the setting screen, in
correspondence with the charge limit value.

[0085] As noted here, the input unit 14 is configured to be capable of determining the number of the segments on the
setting screen displaying the segments 31. Thus, the user can determine the number of the segments corresponding
to the desired charge limit value while confirming the number of the segments 31 displayed on the setting screen.
[0086] The display mode of the segments to be displayed on the setting screen is not limited to the one described in
the present embodiment. As described in Fig. 4A, for example, display may be made on the setting screen so that the
display mode of the segments 31 differs, in correspondence with the charge limit value. That is, whenever "Increase"
or "Decrease" is chosen by the user via the input unit 14, the control unit 11 increases or decreases the charge limit
value and, in correspondence with the changed charge limit value, allows the setting screen to display the segments
31a and the segments 31b, for example, in different display colors. When "Decide" is chosen by the user via the input
unit 14, the control unit 11 acquires the charge limit value, corresponding to the number of the segments 31a at that
time, as the input value.

[0087] Furthermore, the display mode of the segments to be displayed on the setting screen may be one in which, in
accordance with the charge limit value, the mark 32 is displayed on the setting screen at a position corresponding to
the charge limit value, for example, as described in Fig. 4(b). That is, whenever "Increase" or "Decrease" is chosen by
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the user via the input unit 14, the control unit 11 increases or decreases the charge limit value and, in correspondence
with the changed charge limit value, changes the display position of the mark 32 and displays it on the setting screen.
When "Decide" is chosen by the user via the input unit 14, the control unit 11 acquires the charge limit value, corresponding
to the display position of the mark 32 at that time, as the input value.

Other Embodiments

[0088] In the example of Fig. 4A in Embodiment 1, the maximum charge amount and the charge limit value can be
recognized by displaying the segments 31 with different colors. In the example of Fig. 4B, the segments 31 are displayed
in the first region 21a, one part of the first display region 21 divided by the mark 32, whereby the maximum charge
amount and the charge limit value are recognizable.

[0089] However, the displays of the maximum charge amount and the charge limit value on the display unit 13 are
not limited to the above-described modes, and the display unit 13 may display the maximum charge amount and the
charge limit value in different display modes. By so doing, the driver can recognize that the charge limit value equal to
or less than the maximum charge amount has been set. Such display modes are exemplified by changes in the shapes
of the segments representing the maximum charge amount and the charge limit value. Even such display modes make
it possible to recognize the setting of the charge limit value.

[0090] Embodiments 1 and 2 are configured in a mode in which the plurality of segments 31 are arranged side by side
linearly in one direction, but such a mode is not limitative. The plurality of segments 31 need not be arranged only in a
linear form, but may be arranged side by side along an arcuate form or a curved line. That is, the arrangement in one
direction, as described herein, means that a plurality of segments are arranged so as to follow a single line such as a
straight line or a curved line.

[0091] The charge amount display apparatus 10 according to Embodiment 1 is equipped with the control unit 11 as
an example of a charge amount setting means, the BMU 12 as an example of the charge control means for the battery,
and the display unit 13 as an example of the display means, but is not limited to such an embodiment. That is, the
respective means may be constituted as an integral apparatus.

Industrial Applicability
[0092] The present invention can be utilized in industrial fields involving automobiles.

Explanations of Letters or Numerals

[0093]

1 Electric vehicle

10 Charge amount display apparatus
11 Control unit (charge amount setting means)
12 BMU (charge control means)

13 Display unit (display means)

14 Input unit (input means)

21 First display region

21a First region

21b Second region

22 Second display region

30 Segment group

31,31a,31b  Segment

32 Mark

Claims

1. A charge amount display apparatus of an electric vehicle, comprising:

an input means capable of inputting a charge limit value as an upper limit of a charge amount of a battery which
can be charged and can supply electric power to a motor serving as a power source for the electric vehicle; and
a display means for displaying a maximum charge amount, to which the battery can be charged, by a segment
group composed of a plurality of segments arranged side by side, the segments each representing the charge
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amount of the battery,
wherein the input means is configured to be capable of inputting the charge limit value based at least in part
on a number of the segments.

The charge amount display apparatus of an electric vehicle according to claim 1, wherein
the display means displays the charge limit value by displaying the segment group so that the number of the segments
inputted by the input means can be recognized.

The charge amount display apparatus of an electric vehicle according to claim 2, wherein
the display means displays the segments for a value equal to or lower than the charge limit value, and the segments
for a value higher than the charge limit value, in different display modes.

The charge amount display apparatus of an electric vehicle according to claim 3, wherein
the display means displays the segments for the value equal to or lower than the charge limit value, and the segments
for the value higher than the charge limit value, in different colors or patterns.

The charge amount display apparatus of an electric vehicle according to claim 2, wherein

the display means

constructs the segment group from a first region displaying the segments for a value equal to or lower than the
charge limit value, and a second region capable of displaying the segments for a value higher than the charge limit
value, and

displays between the first region and the second region a mark indicating that the charge limit value has been set.

The charge amount display apparatus of an electric vehicle according to any one of claims 1 to 5, wherein
the charge amounts of the battery represented by the segments have been set to be different among the segments.

The charge amount display apparatus of an electric vehicle according to any one of claims 1 to 6, wherein
the input means is configured such that the charge limit value is inputted upon selection or inputting, by a user, of
a value corresponding to the number of the segments.

The charge amount display apparatus of an electric vehicle according to any one of claims 1 to 6, wherein

the input means includes a setting screen for setting the charge limit value,

the segment group is displayed on the setting screen, and

a user determines the number of the segments to be displayed on the setting screen in correspondence with the
charge limit value, whereby the charge limit value is inputted.

10
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FIG. 1

3 4
[
5
5
i
\\
Motor 13
Display Input | |
:JS:ita unit 14
I
‘ Control -
2 unit [ | 1
Battery |

1"

10



13\ 1)5
[
80km/h |
nanoanannanonn0+ !




EP 3 037 301 A1

FIG.3A FIG3B  FIG.3C
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FIG. 5
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